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(57) ABSTRACT 
A process is disclosed for preparing a compound of the 
Formula (I) 

wherein 
R2 is trifluoromethyl or chloro; 
R is hydrogen or chloro; and 
X is halogen; wherein a compound of the Formula 

(II) 

wherein 
R5 is -CFCl2, -CF2C, or -CCl3; and 
R6 is chloro or trichloromethyl; 

is fluoroinated either with a mixture of antimony (III) 
fluoride and antimony (V) chloride or bromide; or with 
antimony (V) fluoride; or with antimony (V) chloride 
and hydrogen fluoride. 

4 Claims, No Drawings 
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PROCESS FOR THE PREPARATION OF 
FLUOROMETHYL-QUINOLINE DERIVATIVES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is related to Applicants' copending 
application Ser. No. 557,106 filed Dec. 1, 1983 U.S. Pat. 
No. 4,599,349 issued 07/08/86. 

In the past 15 years the importance of quinoline de 
rivatives containing fluorine has increased rapidly. E.g. 
antimalarial (J. Med. Chem. 14926, 1971) and analgesic 
derivatives (Chem. Ther. 1973, 2, 154-168) are known. 
The 4-halo-(tri)fluoromethyl-quinoline derivatives are 
important intermediates in the preparation of these 
compounds. The present invention provides a new, 
economical process readily usable on an industrial scale 
for the preparation of these compounds. 
According to the literature these compounds were 

prepared by the following methods up to now: 
When starting from compounds containing fluorine, 

such as trifluoromethyl-aniline, ethyl-trifluoroaceto 
acetate, generally the classical quinoline syntheses were 
applied (J. Het. Chem. 2 113, 1965; J. Med. Chem. 11 
267, 1968; J. Het. Chem. 9, 1403-5, 1972). 
These processes generally provided the desired com 

pound with a low or medium yield; on the other hand 
the starting compounds containing trifluoromethyl sub 
stituent are rather expensive. Owing to the low or me 
dium yields, a significant quantity of waste difficult to 
eliminate and containing organic fluorine is formed 
which gives rise to difficulties for the environment. 
Other authors (Tetrahedron Lett. 1969 4095; Chem. 

Pharm. Bull. 182334-9, 1970) obtained trifluoromethyl 
quinoline by reacting iodine and bromine quinolines 
under the conditions of an Ullman-reaction with tri 
fluoro-iodine-methane in the presence of copper pow 
der. 
The yield is low or medium and the reaction has to be 

performed at a high temperature with trifluoromethyl 
iodide gas which is not easy to prepare and difficult to 
treat. On the other hand only a moderate yield may be 
attained when using the expensive iodine-quinoline 
which is difficult to prepare. 

Similarly, starting from the expensive, quinoline-car 
boxylic acids which are also difficult to prepare (e.g. 
homoaromatic carboxyl-substituted quinoline deriva 
tives), a trifluoromethyl-quinoline derivative was ob 
tained when the starting material was reacted with 
sulfur tetrafluoride in liquid hydrogen-fluoride. (Chem. 
Pharm. Bull. 17 2335-2339, 1969). 
That process provides a rather low yield and the use 

of the sulfur tetrafluoride makes it difficult and compli 
cated. 
According to our best knowledge up to now a single 

quinoline derivative, the 2-trifluoromethyl-quinoline, 
has been prepared starting from trichloromethyl- and, 
resp., tribromo-methyl quinoline (U.S. Pat. No. 
2,432,393) applying a known fluorination method (Bull. 
Acad. Roy. Belg. 35 375-420, 1898). However, the 
reaction conditions, the yield and the physical charac 
teristics of the obtained product were not disclosed. 

This invention relates to a process for the preparation 
of new quinoline dervatives of general formula (I), 
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(I) 

wherein 
R is a -CF3, -CF2Cl, -CFCl2, -CCl3, -CF2Br, 
-CFBr2, -CBr3 group, 

R2 stands for hydrogen or halogen, a C-4 alkyl group 
or R such that R and R2 cannot simultaneously 
stand for -CCl3 or CBr3, 

R is hydrogen or halogen or a C-4 alkyl group, 
R' means hydrogen or halogen, 
X represents halogen-by fluorinating the quinoline 

derivatives of formula (II), 

R3 X (II) 

wherein 
R3, Rand X are as defined above, 
R5 is defined as R1 
R6 is defined as R2 but so that R5 and R6 do not simul 

taneously stand for -CF3 
and applying preferably antimony fluorides or hydro 
gen fluoride, the latter in the presence of a catalyst, as 
fluorinating agent. 

R1 to R6 and X are always defined as above. 
The compounds of the invention may be used as 

intermediates. 
According to the invention, the inexpensive tri 

chloromethyl- and, resp., tribromonethyl-quinolines 
are chosen as starting material (obtained by chlorination 
or bromination from methyl-quinolines which again are 
easily prepared from inexpensive basic material with 
good yields). 

If hydrogen fluoride is used for the fluorination, as 
catalyst the halogenides of semi-metals or transition 
metals having a higher oxydation state are preferably 
used. 
As fluorinating agent antimony fluorides, too, may be 

used. If antimony(V)-fluoride is used, a solvent is pref 
erably applied and the process is carried out at a tem 
perature of (-20) to (-30)'C. The fluoride is used in a 
quantity of 0.25 to 0.38 mole related to the chlorine or 
bromine atoms to be replaced in the halomethyl groups 
of the starting quinoline derivatives. 
A good yield may be obtained if the reaction is per 

formed in the presence of a halogenated hydrocarbon, 
e.g. dichloromethane, as solvent at a temperature of 
(-5) to 0° C. 
The advantage of this process is that if the reaction 

mixture is treated with dry hydrogen-fluoride gas the 
antimony-fluoride may be regenerated. This fact im 
proves the economy of the process. 
According to the invention the fluorination may be 

carried out with mixed fluorides in the mixture of an 
timony(III) and antimony(V)-fluoride-chloride or -fluo 
ride-bromide when the molar ratio of antimony(III) and 
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antimony(V) is 1-5:1 and the ratio of fluorine-chlorine 
or bromine is 0.8-3.0 and the fluorine content of the 
reactant-related to the halogen atoms to be re 
placed-is 1.1 to 2.8 mole equivalents. The reaction is 
advantageously carried out at a temperature of 40 to 
180, preferably at 100 to 160° C. 
The fluorinating agent may be prepared e.g. by ad 

mixing e.g. antimony(III)-fluoride and antimony(V)- 
chloride or reacting a calculated quantity of chlorine or 
bromine with antimony(III)-fluoride and by the reac 
tion of chlorine or bromine and hydrogen-fluoride as 
well as antimony(III)-chloride. 
The transformation is influenced by the ratio of an 

timony(III):antimony(V) and that of fluorine:chlorine 
or fluorine:bromine. 
Using the above ratios the halogenation in the nu 

cleus and the tar formation may be reduced; the product 
may be easier isolated and the yield significantly im 
proved. 
From the aspect of the industrial application, the 

recognition that the desired transformation may be 
carried out with good yield by the aid of dry hydrogen 
fluoride in the presence of semi-metals of a higher oxi 
dation state or transition metal-halogenides as catalysts 
is particularly significant. 
For the fluorination as fluorine source hydrogen 

fluoride may be advantageously used in a quantity of 
2-10, preferably 3-5 mole equivalents, in a solvent or 
without it, performing the reaction in the presence of 
0.001-3.5, preferably 0.3-0.6 moles of semi-metal or 
transition metal-halogenide catalyst (related to the 
moles of the starting quinoline derivative) at a tempera 
ture of (-10) to (-|-180) “C., preferably at 60 to 120° C. 
The process of invention is detailed by the following 

examples. 
EXAMPLE 1 

2-(Fluoro-dichloro-methyl)-8-methyl-4-chloro-quino 
line 

3.0 g of 2-trichloromethyl-8-methyl-4-chloro-quino 
line are dissolved in 45 ml of dry dichloromethane and 
under intense stirring 1.5 ml of antimony-penta-chloride 
and 1.0 ml of antimony-penta-fluoride are added by 
dropping at a temperature of -5 to 0°C. The mixture 
is stirred at this temperature for 4 hours and allowed to 
stand at room temperature for 48 hours. 6 ml of icy 
concentrated hydrochloric acid are added, the precipi 
tate is filtered, washed with some dichloromethane, the 
filtrate is separated, dried, filtered and evaporated. 2.1 g 
solid product are obtained which is recrystallized from 
heptane: 1.9 g of a yellowish crystalline substance, 
68.2%, m.p.:90-94 C. 
The same way following compounds may be pre 

pared: 2-(Fluoro-dichloromethyl)-4,6,8-trichloro 
quinoline 
M. p. 67-72° C. 

EXAMPLE 2 
2-(Chloro-difluoromethyl)-8-methyl-4-chloro-quinoline 
The mixture of 3.6 g of antimony-tri-fluoride and 0.5 

ml of antimony-penta-chloride is heated under stirring 
to a temperature of 150° C. and stirred at this tempera 
ture for 5 minutes, then again cooled to 115 C., 2.95 g 
of 2-trichloromethyl-8-methyl-4-chloro-quinoline are 
added and stirred at a temperature of 110 to 120° C. for 
one hour. The reaction mixture is poured onto icy con 
centrated hydrochloric acid, extracted by chloroform, 
the organic phase is dried, evaporated, the residue is 
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4. 
extracted by 4X50 ml of heptane, the heptane phase is 
filtered and evaporated. 1.95g oil are obtained by crys 
tallizing while standing. 

Yield: 74.4% 
M.p.: 46-48 C. 
The same way following compounds may be pre 

pared. 2-(Chloro-difluoromethyl)-4,6,8-trichloro-quino 
line 

M.p.: 32-34 C. 
EXAMPLE 3 

2-Trifluoromethyl-8-methyl-4-chloro-quinoline 
With a mixture of 3.6 g of antimony-trifluoride and 

0.5 ml of antimony-penta-chloride obtained according 
to the previous example, 2.33 g of 2-trichloromethyl-4- 
chloro-8-methyl-quinoline are reacted. The reaction 
time is 30 minutes at a temperature of 150-160° C. 
Isolation is carried out according to the previous exam 
ple. 

Yield: 1.52 g; 78.3% of a yellowish liquid which may 
be purified by vacuum distillation. 

Boiling point 18-22 to: 155-165 C. 
Following compounds may be prepared as above: 

M.p.: 
2-Trifluoro-methyl-4,6,8-trichloro-quinoline 71-73 C. 
2-Trifluoro-methyl-4-chloro-quinoline 33-35 C. 
2-Trifluoro-methyl-6-methyl-4-chloro-quinoline 66-68 C. 
2-Trifluoro-methyl-6,8-dimethyl-4-chloro- 02-04 C. 
quinoline 
2-Trifluoro-methyl-4,8-dichloro-quinoline 58-59 C. 
2-Trifluoro-methyl-6-brono-4-chloro-quinoline 93-95 C. 
2-Trifluoro-methyl-6-fluoro-4-bromo-quinoline 96-98 C. 
2-Trifluoro-methyl-4,6-dichloroquinoline 100.5-102.5 C. 

EXAMPLE 4 

2-Trichloromethyl-8-difluorochloromethyl-4-chloro 
quinoline 

A mixture of 2 g of 2,8-bis(trichloromethyl)-4-chloro 
quinoline, 4 ml of anhydrous hydrogenfluoride and 0.01 
ml of antimony-pentachloride is kept in a closed teflon 
tube at a temperature of 100° C. for 48 hours. The mix 
ture is poured onto the mixture of 100 g of ice and 
sodium hydrogen carbonate, extracted with 3X50 ml of 
chloroform, dried over magnesium sulfate and evapo 
rated. The residue is triturated with some petroleum 
ether and filtered off. 

Yield: 1.65 g, m.p.:71-73 C. 
EXAMPLE 5 

A mixture of 1 g of 2,8-bis(trichloromethyl)-4-chloro 
quinoline, 1.5 g of antimony-trifluoride and 5 ml of 
monochlorobenzene is heated under reflux for 18 hours. 
It is recooled, extracted by 10 ml of 10 percent hydro 
chloric acid and 10 ml of water, dried, filtered and 
evaporated. The residue is recrystallized from petro 
leum ether. 

Yield: 0.62 g, m.p.: 69-71 C. 
EXAMPLE 6 

2-Trichloromethyl-8-trifluoromethyl-4-chloro-quino 
line 

3.98 g of 2,8-bis-trichloromethyl-4-chloro-quinoline 
are dissolved in 10 ml of dichloromethane. A mixture of 
1 ml of antimony-pentafluoride and 40 ml of dichloro 
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methane are dropped at room temperature under stir 
ring within 2.5 hours. The mixture is stirred at room 
temperature for 4 hours and 50 ml of 10 percent hydro 
chloric acid are added. The two phases are isolated, the 
organic phase is washed by 50 ml of water, dried over 5 
sodium sulfate and evaporated. The obtained substance 
(4.0 g) is extracted by 3X50 ml of hot hexane, filtered 
and evaporated. The residue is recrystallized from 80 
percent methanol. 

Yield 2.0 g, m.p.: 84-86° C. 
EXAMPLE 7 

2-Difluoro-chloromethyl-4-chloro-8-trifluoromethyl 
quinoline 

10 

A mixture of 2 g of 2,8-bis(trichloromethyl)-4-chloro- 15 
quinoline, 4 ml of anhydrous hydrogen-fluoride and 0.1 
ml of antimony-pentachloride is kept at a temperature 
of 150° C. for 40 hours. It is poured onto the mixture of 
100 g of ice and sodium hydrogen carbonate, extracted 
with 3x50 ml of chloroform, dried over magnesium 20 
sulfate and evaporated. The residue is triturated with 
some petroleum ether and filtered. The obtained 1.2 g of 
crystalline substance is purified by chromatography by 
the aid of a column filled with 40 g of Kieselgel-60 and 
eluated with. cyclohexane. Evaporating the combined 
identical fractions 0.2 g of 2-mono-fluoro-dichloro 
methyl-4-chloro-8-trifluoro-methyl-quinoline and 0.7g 
of 2-difluoro-chloro-methyl-8-trifluoro-methyl-4- 
chloro-quinoline are obtained. 

M.p.: 37°-39 C. 

25 

30 

EXAMPLE 8 

11.8 g of 2-trichloromethyl-8-trifluoro-methyl-4- 
chloro-quinoline are dissolved in 30 ml of dry dichloro 
methane and the mixture is cooled to -5°C. At a tem 
perature of -4° to -6. C., 1.8 ml of antimony-penta 
fluoride are dropped within 40 minutes. The mixture is 
stirred for further 3.5 hours at this temperature, then 30 
ml of icy concentrated hydrochloric acid are admixed. 
The organic phase is washed with 50 ml of water, then 
dried, filtered, evaporated, the weight of the obtained 
residue is 11.1 g. It is extracted by 2x 100 ml of hot 
heptane, the heptane is distilled off and the remaining 
8.3 g of crude 2-difluoro-chloro-methyl-8-trifluoro 
methyl-4-chloro-quinoline are recrystallized from aque- 45 
ous methanol. 

Yield: 6.8 g. m.p.: 37'-39 C. 
EXAMPLE 9 

2,8-bis(Trifluoromethyl)-4-chloro-quinoline 
A mixture of 65 g of antimony-trifluoride and 10 ml 

of antimony-pentachloride is stirred at a temperature of 
150° C. for 20 minutes, then recooled to 60° C. and 
under constant cooling 40 g of 2,8-bis(trichloromethyl)- 
4-chloro-quinoline are added. It is stirred at a tempera 
ture of 60-70° C. for 5 minutes, then the melt is poured 
into 200 ml of intensely stirred, cooled, carbon tetra 
chloride. The antimony halogenides are filtered off, the 
organic phase is washed with thin hydrochloric acid, 
dried, filtered and evaporated. 

Yield: 26.2 g, m.p.: 40-42 C. 
EXAMPLE 10 

100 ml of dichloromethane are cooled to -10 C. and 
20 ml of antimony-pentafluoride are added to the ob 
tained mixture 40 g of 2,8-bis(trichloromethyl)-4- 
chloro-quinoline dissolved in 100 ml of dichlorometh 
ane are dropped at a temperature of -5 to -10 C. 
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6 
The mixture is stirred for 4 hours, allowed to warm to 
room temperature whereupon 700 ml of 10 percent 
hydrochloric acid are added. It is stirred for 15 minutes, 
the two phases are separated, the aqueous phase is ex 
tracted with 2X500 ml of dichloromethane. The com 
bined organic phase is filtered, dried, evaporated. 32 g 
of a brown syrup are obtained which are purified by 
from 600 ml of hexane filtering it on carbon. 

Yield: 22.6 g., m.p.: 42-44 C. 
EXAMPLE 11 

Into a Hasteloy-C pressure-tight autoclave of 1 liter, 
equipped with a mixture, 398.3 g of 2,8-bis(trichlorome 
thyl)-4-chloro-quinoline, 250 ml of anhydrous hydrogen 
fluoride and 20 ml of antimony-pentachloride are 
added. The reaction mixture is heated up to 170°-180° 
C. under constant stirring and slow but steady blowing 
off the hydrochloric acid gas. The mixture is stirred at 
this temperature for 36 hours. The mixture is recooled, 
the hydrogen fluoride is distilled off, the residue is parti 
tioned between i liter of dichloromethane and 500 ml of 
saturated aqueous solution of sodium-carbonate. The 
organic phase is washed with 2x 100 ml of water, dried, 
evaporated. The residue is purified by vacuum distilla 
tion. 

Yield: 264.6 g. m.p.: 45-46 C., b.p. 18 148-152 C. 
EXAMPLE 12 

39.83 g (0.1 mole) of 2,8-bis(trichloromethyl)-4- 
chloro-quinoline are dissolved in 70 ml of dry dichloro 
methane. Under constant stirring the solution is cooled 
to -50° C. whereupon 10 ml of antimony-pentafluoride 
are dropped to the obtained suspension at a temperature 
of -5 to 0°C. within 60 minutes. It is stirred at 0 to 5 
C. for further 2 hours, then the reaction mixture is ad 
mixed with icy concentrated hydrochloric acid. The 
two phases are separated, the organic phase is washed 
with water, dried, evaporated. 30.6 g residue are frac 
tionated in vacuum. The main fraction is distilled at 
17-19 torr at a temperature of 150-158 C. The distil 
latum solidifies while standing. 

Yield: 26.4g, 88.1%, m.p.: 44-46 C. 
Following compounds may be prepared the same 

way: 
2,7-bis(Trifluoromethyl)-4-chloro-quinoline 
35-37° C. 

2,6-bis(Trifluoromethyl)-4-chloro-quinoline liquid 
2,5-bis(Trifluoromethyl)-4-chloro-quinoline liquid 

2,8-bis(Trifluoromethyl)-4,5-dichloro-quinoline m.p. 
52-54° C. 

m.p.: 

EXAMPLE 13 

Proceeding as described in Example 6 following 
products may be obtained: 
2-trichloromethyl-4-chloro-6-trifluoromethyl-quino 

line, melting point: 46-48 C., 
2-trichloromethyl-4-chloro-7-trifluoromethyl-quino 

line, melting point: 70-73 C., 
2-trichloromethyl-4-chloro-5-trifluoromethyl-quino 

line, melting point: 63-67 C., 
2-trichloromethyl-4-bromo-8-trifluoromethyl-quino 

line, melting point: 73-75° C. 
We claim: 
1. A process for the preparation of a compound of the 

formula (I) 
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X 

R3 N 
5 

a 

N CF 

R2 

wherein 10 
R2 is trifluoromethyl or chloro; 
R3 is hydrogen or chloro; and 
X is halogen, 

which comprises the step of fluorinating a compound of 
the formula (II) 15 

X 

3 
R N 

20 

1NRs 
R6 

wherein 25 
R5 is -CFCl2, -CF2Cl or -CCl3; and 
R6 is chloro or trichloromethyl, with a mixture of 

antimony(III)fluoride and antimony(V)chloride or 
a mixture of antimony(III)fluoride and an 
timony(V)bromide wherein the molar ratio of an- 30 
timony(III) to antimony(V) is 1-5:1 and the ratio of 
fluorine-chlorine or fluorine-bromine is 0.8 to 3.0 
and the fluorine content of the reagent, related to 
the halogen atom, is 1.1 to 2.8 molar equivalent at 
40' to 180° C. 

2. The process defined in claim 1 wherein the starting 
material of the Formula (II) is 2,8-bis-(trichloromethyl)- 
4-chloro-quinoline and the product of the Formula (I) is 
2,8-bis-(trifluromethyl)-4-chloro-quinoline and wherein 
the fluorination of the compound of the Formula (II) is 
carried out with a mixture of antimony(III)fluoride and 
antimony(V)chloride. 

3. A process for the preparation of a compound of the 
formula (I) 
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R2 is trifluoromethyl or chloro; 
R is hydrogen or chloro; and 
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8 
X is halogen, 

which comprises the step of fluorinating a compound of 
the formula (II) 

wherein 
R5 is -CFCl2, -CF2Cl or -CCl3; and 
R6 is chloro or trifluoromethyl, with antimony(V)- 

fluoride at a temperature of -20 to 30° C. wherein 
the fluoride is used in a quantity of 0.25 to 0.38 
moles related to the chlorine atoms to be replaced 
in the halomethyl groups of the compounds of the 
formula (II). 

4. A process for the preparation of a compound of the 
formula (I) 

wherein 
R2 is trifluoromethyl or chloro; 
R3 is hydrogen or chloro; and 
X is halogen, 

which comprises the step of fluorinating a compound of 
the formula (II) 

wherein 
R5 is -CFCl2, -CF2Cl or -CCl3; and 
R5 is chloro or trichloromethyl, with antimony(V)- 

chloride and hydrogen fluoride at a temperature of 
-10 to 180 C., wherein the hydrogen fluoride is 
employed in dry form and used as both a fluorinat 
ing agent and as a solvent in a quantity of 2 to 10 
molar equivalents related to the replaced hydrogen 
atoms, while the formed hydrogen halide is blown 
off. 

k . . . 


